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SAAQIFY12-008

REV. B
B/l 388.00
3YS5: 175-TON
BRIDGE
CRANE, vaB
Critical Item: Generator Field OC Input Contraliar, Main Haigt AUG Z 0 199
Find Number: 1FC
Critlzality Category: 2
SAA Ko 09FY12-006 System/Area: 175Tan Bridga Crana/VAB
NASA - PMN/ M5 28
Part No: NA, Name: 178-Ton Bridge Crane/VAR
Mig/ Reflax Drawingy B7-K-L-11348/

Part Mo: URR KU Shast Mo: 15

Function: A solid state assembly which provides DC eacitation ta the generator field of the
mgtor-ganerator sef (M12-G4). The excitation iy proportional to the input supplied from the
control potentiomaters (R POT, F POT) and 1s usad to drive the O motera which controf the
main hoist.
Criticsl Failura Modw/Failurs Mods No:

a. Na output:DAFY12-006.0687 '

b. High output (not inverted)/05FY12-006.07 2

c. High cutput {inverted)y09FY12-006.071

Failure Causs;
a. Coniamination, corragion, board camponent opan.

b. BHoard componant ahart, hadrd component open, loss of voltage faadback from the OO
drive moior loop.

¢. Board camponmnt short.

Failure Effect:

4. Ng DC excitation voitage 1o the genarator field winding. Ne output from the generator,

Na hoist matar tergua when the ¢smmand is givan to raise, lower, or figat the load while

tha brakes arz released. The load will descend with regensrative braking at 0.25 ft/min
(0.05 in/sec) max (based on maximum load capacity of the heist, in reatity this would

descend siowar). The worst case wouid be attempting te lift an External Tark (ET} or the

aft =nd of the orbiter from the stop position, releasing the brakes, tha fallure occurring,
and the affact being the ET or the alt end of the orbiter descending and giriking the VAR
flogr or trangpartar, resulting in possibie damaga t¢ a vahicle system. Time to effect:

secongs.
dttachment
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Increasing speed of the DC maotars contralling the main hoist. The warst case would ba
arempting 10 lowear an ET ar tha aft end af the orbiter in the slow coarsae mode af apéra-
tion, the faijure occurring causing 2 sudden incraase to (ull coarse spead fesyiling the
ET ar the arbiter striking the VAR flaar or transportar at a velogity of 10 f/min causing
passible damaga to a vehicle system. Time to offect: seconds.

Increasing spead. in the opposite direction than commanded, of the DG motors cantrol-
ling the main hoist. The warst case would be antempting to ift an ET or tha aft end aof
the crRiter in the slow coarse mode of operation, the failure occurring causing a sudden
ingrease 10 full coarse spaqd downward resulting the ET or the orhiter striking tha VAB
Hloor or transportar 3t 8 velocity of 10 ft/min causing possible damage o 2 vehicle
gsystem. Tima to effect: seconds.

ACCEPTANCE RATIONALE

Dazign:

L ]

Voltaga faodback from the DC motor armature lcop maintaing a canstant output to the
drive moteorg at +/- 2%. Thia prevents an avarveitage condition from driving the crane
faster than \s commandad by the oparatar.

Current feedback from the DC motor armature loog prevants the crane from being ariven
faster than iz allowabla in maaimum coarse speed,

Current feedback from the genarator field winding maintaing the proper gating for cutput .
to the genaratar figld,

Qutput can he regulated and will remain canstant 2ach 1ime the ¢rane is being used. This
allows for uniformity in expectad crana reacrions to inputs irom tha operator.

Qutput o the generaior figld |5 suppliod up to positive or nagative 199 volts in response to
an input of positiva ar nagativa 6 vahs.

Rated power: 4K watts

Actual powar: 2K walts

Rated temparature: Oto 50* C.
Actual temperatura; Ambiant.

Twsi:

a.

OMRS0 fila ¥l reguires variflcation of proper performance of hoist aparatisnal test annu-
ally.

b. OM/ Q300d, Opareting !natructions, requiras all crane systems be aperatad brieily in all
speeds 10 verify satisiactory oparatlon pafere liting operations,

c.  OMI Q3004, Pre-Oparation Setup Instructions, requires current limit checks prior 1o all
major {iftg of flight hardware (verifies mctor, genarator, ganarater figid DC input con-
treller, float comtrol Ioop and DC power loop componants are gperativnall.

d.  OMI Qa008, Pre-Operation Setup Instractions, reguires a verification of proper operation ‘
of the evervaltage pratectian retays prior ra akl critical 1Ty, Attachment
5050234BL
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Inspection;
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= OM| Q&003, Maintgnance Instructions, will require an annual visual inspection of the solid
state circult board assemblias for evidence of burning, discoloration causad by over-
heating, cantamination or carrasion.

Failure History:

+ The PRACA database was researchad and na failura data was found on this companent in
the critica) failure moda.

* The GIDEP failure data interchange systarmn was researched and no fgilure data was found
on this componant in the critical failure mode.

Operational Uye:

* Corracting Action:

1)

2)

3

4)

5)

B)

The (zilure can ba recagnizad via tha Salsyn (positions change} that is in view
of both oparators,

When tha failure indication is noticed. the cperator can s1op all crane oparations
by returning the Master Control Switch to neurral or pressing the E-Stop bumon
(releasing the brake switch in float moda).

Whean the high cutput failure ccours in the fine spead or float moade, the motar
generator sat will be shut cown by an overvoltage protaction relay whan the
valtzge in the OC mator Ioop reaches 115% of full float voltage in the lloat
mode, or 113% of Uit fine voltage in the fine mada (see Test itam d for opera-
tional verificatian infarmation).

Operationally, the crane must be operated in the fing or float speed moda il 3
critical ioad is within 10 feet of any structure.

Operators are trained and camified 10 operate these cranes and know and
undarstand what ta da if a failure ingication is prasent.

Curing all critical lifts, there is at least one remote Emergancy Stop (E-Stop)
oparater obsarving the load lift, and can stop the crana if & failure indication i
noticed.

= Timaframe:

— Estimated operator reaction time Is 3 ta 10 seconds,
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